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PREFACE. 



Being aware of the fact that one section of the 
enormous works of Messrs. John Fowler & Co. 
at Leeds is devoted to Tramway production, I 
addressed to that firm one or two queries, to 
which they have replied fully. Their letter, 
which they kindly allow to be published, will be 
found as an appendix to this pamphlet. 

This letter puts doubt — as to the accuracy of 
the figures I have employed — out of the question. 
The prices and weights of locomotives and car- 
riages on an ordinary Irish line have been obtained 
direct from one of the companies. 

I have had an opportimity of travelling by the 
Rapid Transit Railway, Brooklyn, U.S., which 
passes through some of the most crowded streets 
at a rate of something like fifteen miles an hour. 
The engine and carriages approach in size those 
of an ordinary railway, and yet no difficulty is 



experienced in pulling up at each cross street, to 
set down and take up passengers. 

Since penning this paper, I have visited the 
first (exclusively) steam tramways started in Eng- 
land — viz., Blackburn to Darwen, and Stoke to 
Longton. Both lines are hilly ; on the latter, one 
gradient of one in twelve, is passed over with 
considerable ease. These tramways are giving 
satisfaction, and are being extended. Both are 
used exclusively for passengers. 

Although written with special reference to Ire- 
land, the following remarks may have a more 
extended and general application. 



HENRY BARCROFT< 



The Glen, Newry, May^ 1881. 



STEAM TRAMWAYS, 



A PRESSING WANT OF THE TIMES. 



In modern times, the most prominent mark of ad- 
vancement consists in improved methods of loco- 
motion. Take away the railways, and the face of 
the country would not be very unlike what it was 
fifty years ago. It is true agriculture has im- 
proved, manufacture has extended, and in many 
ways civilization makes itself apparent, but over 
and above all the rest, railways are the common- 
est and most palpable symbol of progress. 

Notwithstanding the enormous magnitude of 
the railway systems, it is felt that much still 
remains to be done. Many populous districts 
have not yet been opened up. In large sections of 
the country, the inhabitants are deprived of the 
advantages enjoyed by residents in other parts, 
and in Ireland this is particularly the case. 

The localities now without accommodation are 
generally away from the route of trunk lines inter- 
secting the country. They are not possessed of 
towns of sufficient importance to justify a company 
in making and working a railway constructed for 
their accommodation. It is felt, notwithstanding, 



that the inhabitants of such districts are entitled 
to better means of reaching markets, and of sup- 
plying themselves with ordinary requirements. 

The question is, how can the facilities in such 
cases for improved transit be given, consistent with 
fair returns to those supplying money for its ac- 
compUshment ? 

The railway in general operation in Ireland 
is of wider gauge than that of England, involving 
heavy engines, each weighing — with tender, coal, 
and water — forty to fifty tons, a moving weight only 
to be supported by strong rails and heavy sleepers, 
by powerful bridges and massive viaducts, and by 
permanent way of such a width, that a great out- 
lay must necessarily occur before safety of working 
can be secured. 

The goods waggons weigh from five to six tons 
each, for loads of five to six tons respectively, so 
that one ton of waggon is equivalent to one ton of 
goods carried. The shunting and handling of such 
waggons require much labour, when each of the 
four wheels has to support a weight of from two 
and a half to three tons. 

The line, taking a straight course, usually passes 
through the country hedged off in a possession of its 
own, the stations far apart ; the goods carried over 
it are delivered at the depot, there to remain until 
sent for by the consignee. The population, living be- 
tween the stations, see the trains pass, but cannot 
avail themselves of their swiftness without a pre- 



vious journey to the stopping place. The traffic is 
controlled by restrictions of a general character, 
involving expensive signal systems, and the con- 
stant attention of signal men ; and if some branch 
is needed to develop or accommodate a promising 
district, nothing can be done without a fresh and 
costly application to Parliament, to sanction, it 
may be, a comparatively small undertaking. 

Thus, the present system, so solid in construc- 
tion, so ponderous in its moving equipment, can 
only be worked at great expense, and can only be 
remunerative where the traffic is large and the 
rates on a high scale. 

The Railway is admirably adapted for lengthened 
journeys and rapid transit. Economy, under the 
present system, is more readily attained when 
goods and passengers are carried considerable dis- 
tances than when the traffic is chiefly for short 
stages. It is scarcely worth while to encounter 
the necessary charge for porterage at both ends, 
when the haulage is but for a few miles. It is for 
this reason so little goods traffic exists between 
Dublin and Kingstown, or between Belfast and 
Lisburn. 

Farmers and small dealers find the road car- 
riage between such stations less troublesome and 
expensive than that by rail. Thus, the railway is 
restricted in development to lines yielding heavy 
traffic over considerable distances ; and it is of 
vital importance to discover an alternative method 
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of an adaptable and yielding nature, capable of 
being availed of under many varying circum- 
stances which, from their nature, exclude the use 
of a railway. 

The want has been felt for many years, but has 
not yet been fully satisfied. Narrow-gauge rail- 
ways have been recommended, but experience has 
proved that, in nature, the narrow gauge and the 
broad gauge are the same. The same Parliamen- 
tary requirements are insisted upon, the same 
signals, the same road bridges, the same gradients, 
and the same inability to extend without fresh ap- 
plications to the Legislature, so that it may be 
safely assumed that no more than twenty per cent, 
could be saved in first cost, and no improvement 
of any kind effected as regards convenience of 
working. 

In i860, now twenty years ago, Parliament, in 
view of Irish wants, passed an Act permitting horse 
tramways to be placed on country roads, and great 
results were hoped for from the measure. 

Time went on, however, and no action was taken 
to put in operation the new method of locomotion. 
In 1871, an amendment to the Act permitted the 
use of mechanical instead of animal power for 
traction, but still little was done until quite re- 
cently, when two separate lines were projected, 
Dublin to Lucan, and Dublin to Blessington, nei- 
ther of which are, as yet, open for traffic. As in 
most great changes, progress under these Acts has 



been slow, but unquestionably they aim at solving 
the problem in the only practicable way. 

If the roads in the country were like those of Cam- 
bridgeshire or of Holland, much might be done ; 
but in Ireland, the country is hilly, and the pur- 
pose of a road is usually to reach a given place by 
the shortest^ and not by the levellest route, so that, 
in practice, many roads are quite unsuited for 
tramways, although between places at almost the 
same level above the sea. 

To bring the advantages of road tramways into 
practical application, a further amendment of the 
Acts is needed, by means of which tramway com- 
panies, under certain restrictions, could obtain 
land, and construct a road in the same inexpen- 
sive manner as that by which Grand Juries now 
take up lands for ordinary country highways. 

Pending such enlargement of the general Acts 
as applicable to rails on country roads, there is 
nothing to hinder promoters asking Parliament for 
special Acts to enable them to acquire the needed 
land. Armed with these powers they have the 
means to provide accommodation, both for pas- 
sengers and for goods, suited to t?ie requirements 
of the country, at less than half the first cost of a 
railway, and capable of being worked at less than 
half the cost also. 

Under the tramway system the gauge would be 
narrow, say three feet, or two feet six inches, and 
the rolling stock proportionately handy. A loco- 
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motive, capable of taking fifty tons up an incline 
of one in sixty, would cost about ;^75o, as con- 
trasted with an ordinary locomotive costing ^2,150, 
to ;^2,35o, the weight of the former being ten tons 
against forty or fifty tons of the latter. 

The waggons on the Bogie system would weigh 
one and a half tons, they would carry three tons, 
and rest on eight wheels, so that the weight per 
wheel would be twelve and a half hundred weight 
against an ordinary waggon, on four wheels, 
weighing six tons, loaded with six tons, each wheel 
of which supports three tons. 

One hundred tons of freight, conveyed on an 
ordinary railway, supposing each waggon fully 
loaded, would consist of: — 

Locomotive and tender 45 tons; costing ;^2, 250 o o 
20 waggons ... 100 „ „ 1,800 o o 

1 van ... ••. 10 „ „ 350 o o 



155 tons; costing ;^4,4oo o o 



On the Tramway :■ 



Locomotive ... 10 tons; costing ;^7 50 o o 

33 waggons ... 50 „ „ 825 o o 



60 tons; costing ;^i,575 o o 

In the one case, 155 tons of rolling stock has to 
be moved for a hundred tons of goods carried, 
against 60 tons of train to a hundred tons of 
goods in the case of the tramway. The train 



costing ;^4,40o in the one instance, against £ijS7S 
in the other, or about one-third. 

In passenger traffic the difference is even more 
striking. An ordinary passenger train, on a minor 
line, such as that between Banbridge and Lisburn, 
would consist of : — 

Locomotive and tender 45 tons; costing jQ2^2^o o o 

I first-class carriage 9 « ' » 600 o o 

I second „ 9 „ „ 500 o o 

I third „ 9 „ „ 350 o o 

I van ... ... 10 „ „ 350 o o 



82 tons; costing ;^4,o5o o o 

By Tramway : — 

I locomotive ... 10 tons; costing jQts^ o o 

S carriages . . 15 „ „ 500 o o 

25 tons ; costing ;^i,25o o o 



Railway 82 tons; costing ;^4,oso o o 

Tramway ... ... 25 „ „ 1,250 o o 

In using the tramway no road bridges are 
needed, as each cross-roads is a station ; as in the 
Rapid Transit Railway, Brooklyn, or the Stoke 
and Longton Steam Tramway ; powerful brakes 
applied to a light train enable the train to be 
brought to a stand from a speed of ten to fifteen 
miles an hour in a few yards distance,* and the 
farmer who finds the railway train inaccessible as 
it passes his door, could step into the steam tram 
at the nearest cross-roads. 

* On the Blackburn and Darwen line, the engine and carriage, 
going at ten miles per hour, are brought to a stand iu a. dv^^^^'^^ 
of four yards, 
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Passenger stations are entirely dispensed with, 
as in ordinary horse trams, and thus further great 
saving is effected in first cost, in subsequent repairs, 
and in the staff of officials incident to a station. 
When the speed is no more than say fifteen miles 
per hour, and powerful brakes in use, signals are 
not needed any more than where horses are used, 
and again, another very great item of expense is 
saved. 

By the use of bogies or waggons on eight wheels, 
in fours at either end, revolving independently, it 
is possible to go round quick curves, and thus 
goods traffic is facilitated. Branches can be made 
from streets leading into stores, mills, and ware- 
houses. Thirty hundred-weight waggons are easily 
moved and shunted, so that each considerable 
trader can have his siding or branch, and do his 
own porterage, saving the cost of terminal charges 
at a station, and subsequent cost of cartage into 
his own premises. 

On such lines wayside stations would not be 
needed even for goods ; frequent sidings would 
enable the Tramway Company to deliver full 
waggons along the route, and by arrangement with 
respectable farmers or others, under agreement, and 
with securities, the work of delivering and collect- 
ing goods and parcels could be carried on by 
willing contractors. In old times, such men pos- 
sessing horses and carts undertook the goods traffic 
in Ireland; and, under the tramway system, the 
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old plan could be revived under new conditions, 
and, doubtless, with complete success. 

Thus, with a costless permanent way, winding 
round the hills, or taking a ztg-zag course over 
ridges, instead of passing through them, com- 
bined with inexpensive plant and methods of 
working, a traffic equal to that carried on by a 
branch railway could be accommodated at half the 
cost, and with greater convenience. If such were 
in operation on a line which would only pay its 
way as a railway, either of two consequences must 
result, enormous dividends to the shareholders, or 
reduced rates to the public. 

A project, for instance, is now before the public 
for constructing an independent railway, Q miles 
in length, the estimate is ^^60,000, the anticipated 
earning, 1^8,300 per annum, or ;^g36 per mile, 
equal to, say, £1^ per mile per week. The working 
expenses are taken at 60 per cent, of the earnings, 
leaving a balance of ;^3,300, as interest at 5^ per 
cent, on the ^5o,ooo. Now, suppose a tramway were 
substituted for a railway, costing in all, ^^30,000. 
The earnings, as before, /8,30O, and working ex- 
penses half of the railway, or ^^2,490, would leave 
a surplus of .^5,910, or 20 per cent, per annum for 
the investor. 

Again, assuming the estimated revenue should 
not be realized ; assuming that no more than 
;^5,ochd should be yielded by the available traffic, 
or a sum equivalent to the working expenses of the 
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railway only^ and nothing in excess for interest or 
dividend, the tramway is still capable of showing a 
handsome profit : — 

Annual yield ••• ... ••• jQSy^^^ o o 

Working expenses, as before ... 2,490 o o 



Surplus ... ;^2,STo o o 
Or, 8 per cent, for the shareholders. 

It is certain the passenger traffic would be 
greater on the tramway ; it is probable the goods 
and parcels traffic would also be greater. It is cer- 
tain the working expenses would be no more than 
half, therefore every person with a little money at 
command could make no better use of it than by 
investing in the tramway undertaking. 

The objection — in through traffic — to break of 
guage is often raised, but with suitable modern 
cranes the transfer from one waggon to another 
alongside can be effected at so trifling a cost, with 
so little delay, and with so small a risk of injury to 
the goods, that this objection cannot operate seri- 
ously against the introduction of an inexpensive 
and convenient tramway. 

The present rage is for works to be executed by 
public money, or with funds supplied from some 
outside source. At first sight and in one sense it 
is advantageous to have large means in hand, as 
contractors are more willing to undertake the 
work at reasonable or even low rates ; but when 
money is thus supplied, it is found that little 
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saving really takes place, as no one is sufficiently 
interested individually, to exercise the needed 
economy. The expensive work thus executed has 
only one advantage to the public, and that is in 
increased facilities for intercommunication, — an 
advantage often purchased dearly enough in high 
rates. But in a cheap tramway, answering the 
same end as regards locomotion, a second and 
very important boon would be secured. The ca- 
pital could be provided by the district, and the 
district would receive the dividends ; how much 
better for a neighbourhood, when practicable, to 
exchange the attitude of appeal and suppliance for 
one of independent and vigorous self-reliance. 

How much better to promote an undertaking 
certain to yield to local investors a large return 
for their money, than to procure capital from 
beyond the sea, and export annually the profits of 
the undertaking. 

This view ot the matter should not be beneath 
imperial notice. The best means of promoting 
local enterprise, of encouraging thrifty expenditure 
and management of local capital, would surely be 
worthy of the attention of Government. This can 
be facilitated unquestionably by an amending 
general Tramway Act, giving powers to acquire 
lands cheaply and expeditiously, and by making 
the restrictions on tramway construction and 
working as little irksome in their operation as pos- 
sible, and further permitting tramway companies 
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already in existence to extend in any desired direc- 
tion, with a minimum outlay in securing the neces- 
sary authority. 

The question has recently been asked, Why are 
there no steam tramways ? and but one answer can 
be given : attention has not been sufficiently directed 
to the subject. A more important matter could 
hardly claim public attention at the present mo- 
ment, and it is to be hoped a beginning will soon 
be made in Ireland, which will only end when 
every paying district is opened, and hundreds of 
miles of tramway have been constructed. 

If we examine a map, we find the river system 
commencing in little rills upon the higher lands, 
the rills become rivulets, the rivulets streams, 
and the streams broad rivers. If we notice the 
road system, we find it commencing with foot- 
paths and crooked cart lanes, then the country 
cross-road, the county road, the mail-coach-road, 
ending with the granite-paved thoroughfare of the 
city. In the animal system the veins and arteries 
are constantly expanding as the centre of circulation 
is neared. Why should the railway system be 
alone in its rigid and unaccountable adherence to 
the parallel lines of heavy steel, to the costly and 
ponderous locomotives, whether to accommodate 
the accumulated traffic approaching the metro- 
polis, or the scanty but important trade of remote 
rural districts ? Surely the mode of conveyance 
and the rate of carriage should be in proportion to 
the importance of the traffic to be served. 
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That little lines of cheap construction will 
shortly supplement and finish and feed the present 
trunk lines, there can be no question. The only 
classes likely to treat the introduction of steam 
tramways with coldness, are professional men and 
railway directors. Yet their interest is really the 
other way. It is hopeless to expect further devel- 
opment of the railway system ; then why should 
not professional men take up an idea capable of 
indefinite expansion, and yielding them the em- 
ployment which is not to be had by further railway 
enterprise ? Why should not railway directors en- 
courage a system which will in time lead to 
increased, greatly increased traffic, on the main 
lines of the country ? 

li it is conceded that tramways are wanted, and 
that they will be made, then why should Ireland 
be last in the race ? Why should she not take the 
lead in introducing a system which obviously must 
shortly come, and prove that when the opportunity 
serves she can be as enterprising, as cautious, and 
as far-sighted as any of her richer and more pros- 
perous neighbours ? 
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Leeds, May iSfA, 1881. 

Henry Barcroft, Esq., 

Director Bessbrook Spinning Cc, 
Newry, Ireland. 

Dear Sir, 

In reply to your queries. We are at present 
doing a considerable trade in small tramways, and 
are turning out one mile per day with all its equip- 
ment, including crossings, turn-tables, various 
kinds of goods-wagons, passenger and other car- 
riages, locos, &c. 

We will take, as an instance, a line of say 2', 6'' 
gauge, with 25 lbs. per yard steel rails, laid on 
wooden sleepers. The material, and the laying 
down of the rails, exclusive of the earth work, 
would cost from ;^500 to ;^6oo per mile. 

Open goods-wagons to carry three tons, on the 
Bogie principle, weighing from twenty to thirty 
hundreds-weight each, would cost from ^25 to 
/jo each. 
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Covered goods-wagons to carry three tons, 
would cost from £35 to ;^40 each. 

Covered passenger-cars, similar to those in use 
on the street tramways, capable of carrying twenty 
persons, and weighing three tons each, would cost 
about ;^ioo each. 

Open passenger-cars to carry twenty persons, 
weighing thirty hundreds-weight each, would cost 
about £40 each. 

Locos, capable of drawing fifty tons gross load 
up one in sixty, £750 each. 

From the experience we have had in these light 
tramways we do not see why they should not pay ; 
the reason so little has been done in this country 
is because the promotiers have hitherto proceeded 
under the Railway Act, which Act causes them to 
be at great expense in the way of making bridges, 
signals, stations, &c. ; together with the salaries of 
railway officials ; all of which may be done away 
with as soon as the line takes the form of a tram- 
way. A substantial line, such as we are at present 
making for the Colonies, would not come to more 
than one-third of the cost of main lines in similar 
districts, and would be much more convenient for 
the traffic. 

Yours truly, 

John Fowler & Co. 



PORTEOUS AND GIBBS, PRINTBRS, 
DUBLIN. 



TKAMWAY (IKELAND) ACTS. 



Substance of the principal Clauses^ with Note explain- 
ing the further amendment required. 



23 AND 24 Victoria, Cap. 152. 

An Act to facilitate Internal Communication in Ireland by 
means of Tramroads or Tramways. 

[28 Augast, 1860. 

TTTHEREAS, it would be of great public and local advantage if powers 
^ ~ were given to persons desirous to promote the construction of Tram- 
ways in Ireland, to make use for that purpose, under proper control, of Pub- 
lic Koads, Post Boads, and Common Highways, c&c. 

1. Notice to be given by advertisement by promoters, in April or May, 

2. On or before 1st day of May, deposit to be made with Secretary of 
the Grand Jury — 

1. Copy of Advertisement. 

2. Map to Scale. 

3. Plan Book of Beference and Section; 

A similar deposit with County Surveyor and Clerk of each Union through 
which the Tramway is proposed to be made. 

3. Notice to be given to Owners and Occupiers on or before the second 
day of May. 

*4. On or before the 12th day of May, deposit with the Secretary of the 

Grand Jury — 

1. A Memorial of the Promoters, addressed to the Lord Lieutenant 
in Council, praymg for an Order in Council, to authorize the making of 
the Tramway. 

2. An Estimate of the proposed Expenditure. 

3. Lists of Owners and Occupiers. 
Also a sunilar deposit with the County Surveyor. 

5. Preliminary inquiry by the Grand Jury at the Summer Assizea. 
Qrand Jnry to approve proTisionally or disapprove. Disapproval equivalent 
to failure. 
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9, On approval by the Grand Jury, the Board of Works to appoint fit 
person or persons to hold a pabHc inquiry. 

10. At Spring Assizes following, the Grand Jury to consider the Beport 
by the Board of Works, and also by the County Surveyor. The Grand Jury 
to approve or disapprove — if the latter, to give reasons. 

11 and 12 relate to Appeals. 

13. Where the Grand Jury definitely approves, the Lord Lieutenant 
in Council to make the Order. 

14* The Lord Lieutenant to take steps to obtain confirmation by 
Parliament. 

19. Companies Clauses, Lands Clauses, and Bailways Clauses, and 
Bailways Act (Ireland) to be incorporated (with exceptions). 

24* Animal power only to be used. 

42. No land to be taken, without owner's consent, at a greater distance 
than thirty feet from the centre of any road. 
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24 and 25 Victoria, Cap. 102. 

An Act to amend the Tramways (Ireland) Act, i860. 

L6th August, 1861. 

2. One approval of the Grand Jury, at the first Assizes it may be brought 
before them, to be sufficient. 

3. Application to the Grand Jury may be made at either Assizes. 

4. Notices to be given in November and December for the Spring 
Assizes. 

5 Provides for the approval of the Grand Jury being traversed. 
Grounds of traverse — 

1. Preliminaries not complied with. 

2. Undertaking not of advantage to the Public. 

Traverse to be before Assize Judge and Jury. If the decision re- 
verses that of the Grand Jury, approval of the Grand Jury to be void. 

6. Inquiry by Board of Works to precede apphcation to the Grand Jury, 
so that the Board of Works report may be before the Grand Jury. 

9. In case no appeal is made, the Order in Council to take effect imme- 
diately, without confirmation by Parliament. 

10. The Grand Jury may grant permission to cross a road without 
reference to the Lord Lieutenant in Council. 
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34 AND 35 Victoria, Cap. 114. 
An Act to amend the Tramways (Ireland) Acts, i860 and 1861. 

[21st August, 1871. 

1. Tramways may be worked by Mechanical Power. 

2. The upppr surface of the rail to be level with the road, and certified 
by the Engineer of the Board of Works. 

3. Eegulatious as to blowing off steam, &c, 

4. Speed not to exceed six miles per hour in the country, and three in 
a village or town. 



Bill to amend the Tramways (Ireland) Acts, i860, 1861, and 

1871. 44 Vic. 

(As amended by the Select Committee). 

5. Maximum speed — Ten miles in country, six miles in town. 

6. If an appeal from the decision of Grand Jury to the Lord Lieutenant 
is not proceeded with, it shall be deemed to have failed, and confirmation of 
the Order by Parliament shall not be necessary. 

7. A Tramway— subject to the option of the Grand Jury— may, in case 
a clear roadway of eighteen feet, remains, be raised like an ordinary railway 
at one side of a public road. 



By these Acts and the pending Bill, promoters can obtain the necessary 
authority for constructing lines of Tramway cheaply and expeditiously. As 
many of the roads in Ireland, however, are hilly, it is certain that paying 
loads could not in these instances be drawn on rails placed along the exist- 
ing highways, and to remove the great barrier stiU remaining to Tramway 
extension, it is necessary that Clause 42 of the Act of 1860 should be 
repealed. This Clause prohibits any deviation from an existing road to a 
greater distance than 30 feet. 

It would be of the utmost importance if new Lanes or Roads could be 
made where necessary, no wider than required for Tram rails, and devoted 
solely to their use, say 16 feet from side to side, and with suitable gradients 
for locomotive traction. 

The present powers for acquiring land for country road-making — under 



6 and 7 William IV., Chap. 116 — by means of which new roads have hitherto 
been constructed, can easily be made to apply- It is known that the trouble 
and cost of taking up land under the Railways Acts now incorporated is very 
great — involving two appearances before an arbitrator, and subsequent 
appeal to the Assizes. By substituting the simple mode of procedure under 
the Grand Jury Act — where differences are decided by one trial at the 
Assizes — both time and money would be saved. 

The more cheaply the Tramway could be constructed the lower the rates 
necessary to make the undertaking pay, and conse(|uentIy the better for the 
pnbUc as well as the shareholders. Begarding freedom from accident and 
absence of limitation to speed, as well as in the superior gradients secured, 
an Independent road for a Tramway would be in many cases of decided 
public advantage. 
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